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Description 

[0001] Sawing device and its safety system for precau- 
tion of a breaking saw chain 

[0002] The invention relates to a method in a sawing 
apparatus of a forest machine for preventing the whipping 
movement of a saw chain breaking during sawing, ac- 
cording to the preamble of claim 1 . 
[0003] The invention relates to a sawing apparatus of 
a forest machine, according to the preamble of claim 5. 
[0004] In forest machines, a harvester head is typically 
used , which is arranged to perform the felling of a growing 
tree and the manipulation of the tree after the felling at 
the forest work place. When the harvester head is fas- 
tened to the end of a boom assembly in a forest machine, 
its task is to grip an upright standing tree and cut it, allow 
the movement of the tree substantially onto the horizontal 
plane in a controlled manner and to delimb and cut the 
tree. The tree trunk is fed through the delimbing means 
of the harvester head substantially on horizontal plane 
in such a manner that the travel of the tree is stopped at 
intervals, wherein the tree trunk is cut at a suitable point 
by means of sawing. The feeding means typically com- 
prise a pair of feeding wheels between which the tree 
trunk is positioned. The delimbing means comprise one 
or several pairs of knives, which are positioned around 
the tree trunk and surround the tree trunk as well as pos- 
sible. Typically the entire tree, excluding the relatively 
thin top part, is manipulated in this way. 
[0005] The saw assembly performing the sawing is 
mounted substantially in the shield of a saw box. An ad- 
vantageous saw assembly comprises a frame, a saw mo- 
tor, a drive gear, a guide bar, a saw chain, a holder for 
the guide bar and a member for feeding the guide bar 
outward and inward. The saw motor is arranged to drive 
the drive gear and during the sawing process the saw 
chain rotates around the turnable guide bar, driven by 
the drive gear. The holder of the guide bar is arranged 
turnable and the outward and inward feeding member is 
arranged to move the guide bar. In one embodiment the 
outward and inward feeding member comprises a hy- 
draulic cylinder installed in the saw box, said hydraulic 
cylinder comprising a piston rod and connection means 
for transmitting the movement of a piston rod to the turn- 
ing guide bar holder. Typically, the saw assembly con- 
tains sensor means for determining the position of the 
guide bar, by means of which the movement of the guide 
bar is determined and restricted. A known felling and de- 
limbing apparatus is disclosed in the patent publication 
Fl 971 1 1 B. Known saw assemblies are disclosed in the 
publications US 5802946 and WO 98/53666. 
[0006] The saw assemblies of known apparatuses typ- 
ically contain a sh ielding saw box with such a construction 
that the saw assembly is installed in an installation space 
reserved for the same. Typically, the saw motor is in- 
stalled partly outside the saw box, and the moving guide 
bar is positioned inside the saw box, as well as for ex- 
ample the actuator moving the guide bar. The saw box 



functions as a stationary, load-bearing structure. A 
known saw box is disclosed in the publication Fl 4158 U. 
[0007] The guide bar is positioned in the saw box in 
such a manner that its movement path is unobstructed; 

s there is enough room for the guide bar to bend, and saw- 
dust can move out without obstacles. It is, however, nec- 
essary to leave enough room in the saw box so that the 
parts of the saw assembly can be moved and positioned 
therein, because otherwise detachment and installation 

10 at worksite conditions is impossible. The sawdust pro- 
duced during sawing must exit in a reliable manner from 
the saw assembly, wherein the saw box is at the plane 
of movement of the guide bar either as open as possible, 
or it is provided with a large number of openings via which 

is the sawdust can exit the saw box. In winter conditions, 
the exit of snow from the saw box must be ensured. 
[0008] One dangerous situation that occurs in sawing 
is the breaking of the saw chain. Situations have occurred 
in which parts are loosened from the breaking chain, sin- 

20 gte cutting teeth, side links or drive links, or other parts 
that fly into the environment, causing danger situations, 
especially if people or other working machines are locat- 
ed within the recommended safe area or within the flight 
path of a loosened part. At worksites where several forest 

25 machines, for example a harvester and a forwarder are 
working, it is not always possible to ensure the minimum 
safety distance. 

[0009] It is an aim of the present invention to eliminate 
the above-presented drawbacks relating to the safety 

30 and to the loosening of the parts of the saw chain. The 
breaking saw chain may also damage the saw box or 
sawing apparatus, which problem the invention aims at 
solving. One specific aim is to entirely eliminate such a 
possibility and situation that parts would be loosened 

35 from a broken saw chain, wherein the loosened parts or 
strong swinging movement of the chain would not cause 
danger or other damage. 

[001 0] It is a central principle of the invention to prevent 
the strong swinging movement of the tail of a broken saw 
40 chain as well as its return movement, which movement 
also makes the parts of the saw chain loosen more easily 
from the broken chain. 

[001 1] The method according to the invention is char- 
acterized in what will be presented in the characterizing 

45 part of claim 1 . 

[0012] The sawing apparatus of a forest machine ac- 
cording to the invention is characterized in what will be 
presented in the characterizing part of claim 5. 
[001 3] Experiments have shown that the loosening oc- 

50 curs for example as a result of such a situation where a 
cutting tooth of the saw chain is stuck to a tree or meets 
an obstacle, for example a metal nail. However, the drive 
gear of the strong saw motor that is in practice a cogged 
chain wheel, continues to draw the saw chain and tenses 

55 the saw chain that yields by stretching slightly, and finally 
breaks at the point that was stuck, or at the point located 
between the obstacle and the drive gear. At the sawing 
point the movement of the saw chain is directed towards 
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the drive gear and in a normal situation it at the same 
time clings to the tree, thus enabling the sawing. After 
the breaking the saw chain continues its movement in 
the direction of traction, substantially in the direction par- 
allel to the lower edge of the guide bar, and finally recti- 
linearly past the drive gear as well. The rotating drive 
gear that is still positioned against the saw chain at the 
same time tends to move the saw chain forward and to 
feed it back on top of the upper edge of the guide bar, 
but to the opposite direction. The tail of the broken saw 
chain thus makes a rapid whip-like movement back and 
forth, as a result of which parts are more easily loosened 
from the broken tail of the saw chain, which parts fly into 
the environment. 

[0014] It is an advantage of the invention to prevent 
the back-and-forth movement of the saw chain. By 
means of the walls of the saw box frame it is not possible 
to prevent the generation of the whip-like movement, 
wherein loosening of parts and occurrence of flying parts 
is possible. It is not possible to encapsulate the saw box 
entirely, because sawdust must have access away from 
the vicinity of the saw box and out of the saw box. Fur- 
thermore, the saw box must be sufficiently open so that 
both maintenance and sawing would be possible. When 
the shielding of the saw box is increased, the loosening 
of the parts of the saw chain is not prevented entirely, 
wherein the danger caused by the same is not entirely 
eliminated either. The walls of the saw chain also contain 
openings around whose edges the saw chain is possibly 
capable of rotating, thus producing a strong whip-like 
striking movement. 

[001 5] It is an advantage of the invention that it is still 
possible to use saw boxes of prior art. In their design it 
is now possible to take into account primarily only the 
maintenance and other functionality, because the safety 
device according to the invention, in turn, is responsible 
for the saw chain. It is an advantage of the invention to 
control the behaviour of the saw chain, wherein the loos- 
ening of parts can be prevented and the damages can 
be prevented by designing and placing the safety device 
accurately. 

[001 6] If the safety system is positioned in connection 
with the guide bar in such a manner that it moves in phase 
with the guide bar, the safety device of the system, in 
other words the protective wall is always in the correct 
position in relation to the saw chain, which would not be 
possible merely by using the shields of the saw box. Be- 
cause the rotating movement of the guide bar can also 
be rather wide, it is advantageous that the safety device 
moves along with the same. Thus, its size can be kept 
as small as possible, and it covers a smaller sec- 
tor-shaped area, wherein it disturbs the travel of sawdust 
past the safety device less. The protective wall can be 
placed close to the drive gear, and thus the chain can be 
better controlled. Another advantage is that the safety 
device can also be installed afterwards in sawing appa- 
ratuses that are already in use. 
[0017] In the following, the invention will be described 



in more detail with reference to the appended drawings, 
in which 

Fig. 1 shows a partial configuration of the sawing ap- 
s paratus and the safety device installed therein 

in a side view, when the guide bar is positioned 
horizontally, 

Fig. 2 shows the safety device according to Fig. 1 in 
a side view, and 

Fig. 3 shows the safety device when seen in the di- 
rection shown on the left hand side in Fig. 1. 

[0018] In Fig. 1 the safety system 7 is shown in such 
a manner that it is fastened to a holder 3 in a sawing 
apparatus 1 , said holder rotating around a rotation axis 
A. A guide bar 1 2 is also fastened to the holder 3, which 
guide bar is shown only partly in Fig. 1 by means of broken 
lines. For this purpose the holder 3 comprises projecting 
areas 3a and 3b, against which the guide bar 12 is posi- 
tioned and pressed with clamping means known as such, 
which form a part of the holder 3. The structure of the 
holder 3 is known as such, wherein it complies especially 
with the publication WO 98/53666. According to another 
embodiment, the holder 3 is similar to the holder dis- 
closed in the publication US 5802946. The type of the 
holder 3 and its clamping means can also be similar to 
the other holders of the guide bar, depending on the saw- 
ing apparatus in which the safety system is applied. The 
holder 3 is especially of such a type that it is utilized for 
turning the guide bar 12 (rotating movement E), wherein 
the safety device 7 can be fastened directly to said holder 
structure 3, and it is not necessary to fasten it to a sep- 
arate part that is moved at the same time when the guide 
bar 12 is turned. The rotation is conducted around a ro- 
tation axis A', which preferably coincides with the rotation 
axis A, wherein the position of the wall 8 remains exactly 
the same in relation to the guide bar 1 2, saw chain 6 and 
the drive gear 4. Said separate part, or holder 3 forms 
the necessary means for moving the safety device 7. The 
movement can also be curved or substantially rectilinear. 
When the holder 3 is used, it is possible to avoid the use 
of such separate actuators and means which are intend- 
ed for movement of the safety device 7. The movement 
takes place preferably around the rotation axis A in a 
desired sector area that corresponds to the movement 
range of the guide bar 12. The rotating movement of the 
guide bar can be nearly as wide as 90°. For the purpose 
of the operation and in relation to the saw chain 6, the 
safety device 7 is always in the correct direction and po- 
sition, if it is fastened to a part that moves in phase with 
the guide bar 12. 

[0019] The holder 3 is moved for example by means 
of a hydraulic cylinder known as such, either directly or 
by means of a cogging (not shown in the drawings), or 
the curved back-and-forth movement of the holder 3 is 
implemented by means of another, especially hydraulic 
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actuator. The function is preferably arranged in such a 
manner that the holder 3 rotates around the rotation axis 
A, which is at the same time the rotation axis of the saw 
motor 5 and the drive gear 4. The saw motor 5 is typically 
a hydraulic motor containing a shaft for output of power, 
to which shaft the drive gear 4 is fastened in the desired 
manner. In Fig. 1 the saw motor 5 is located behind the 
drive gear 4 and the holder 3, wherein only the fastening 
means 5 are exposed thereof, by means of which the 
drive gear 4 is fastened to the rotating shaft of the saw 
motor (not shown in the drawings). The drive gear 4 trans- 
mits the force of the saw motor to the saw chain 6 that 
is run forward and around the guide bar 12 in a manner 
known as such. The drive gear 4 is positioned to one end 
of the elongated guide bar 12. Normally, the saw chain 
6 arrives with a substantially straight movement from the 
guide bar 12 in the vicinity of the drive gear 4, and rotates 
around the same. The saw chain 6 changes its movement 
direction into a substantially opposite one, wherein the 
direction is opposite on the upper (movement C) and low- 
er sides (movement B) of the guide bar 12. In Fig. 1 the 
drive gear 4 moves clockwise (rotating movement D) and 
the rotated section of the saw chain covers a sector that 
is almost 1 80° wide on the left-hand side of the drive gear 
4 that is opposite to the guide bar 12. The upper edge 
12b and the lower edge 12a of the guide bar 12 have a 
slightly curved shape, and thus the saw chain 6 is not in 
an absolutely horizontal position in the vicinity of the drive 
gear 4. The saw motor is located on the opposite side of 
a ring-like holder 3, and the shaft 5 of the motor extends 
through the holder 3. The saw chain 6 comprises parts 
known as such, wherein the travel path of the cutting 
teeth is illustrated by means of a line 6a ( and the upper 
and lower edges of the drive loops by means of lines 6b 
and 6c. 

[0020] The saw motor typically comprises a neck part 
around which a ball bearing (not shown in the drawings) 
is positioned, said ball bearing, in turn, being surrounded 
by the holder 3. Thus, the saw motor remains in its place 
when the holder 3 rotates and performs a curved move- 
ment back and forth during the cutting of the tree trunk, 
wherein the incoming direction B of the saw chain 6 
changes at the same time. The saw motor should move 
along with the holder 3 in such a case where the rotation 
axis of the guide bar 12 deviates from the rotation axis 
A. During the movement of the saw chain 6, the guide 
bar 12 is at the same time turned towards the tree trunk, 
which in Fig. 1 is located below the guide bar 12. The 
cutting teeth of the saw chain 6 cling to the tree, and the 
chain 6 is pressed against the tree trunk with the force 
of the guide bar 12 until the tree trunk is cut, and the 
guide bar 12 is returned into its initial position. The saw 
motor, in turn, is fastened to the frame 2 of the sawing 
apparatus, by means of which the sawing apparatus 1, 
in turn, is fastened for example to the felling and delimb- 
ing apparatus or harvester head of a forest machine or 
a harvester, which is suspended from the boom assembly 
of the working machine. Between the frame 2 and the 



holder 3 it is also possible to fasten an actuator that 
moves the holder 3 in a controlled manner. The holder 
3, which comprises for example a toothed rim, is moved 
for example by a toothed bar positioned in the frame 2. 
5 The fastening means 15 illustrate the fastening of the 
holder 3 to other parts, for example to a bearing that is 
located between the motor and the holder 3. The fasten- 
ing means 14 illustrate the fastening of the frame 2. The 
distance of the guide bar 1 2 from the drive gear 4 can be 
adjusted mechanically in a manner known as such by 
means of the holder 3, for example by means of a spring 
or hydraulically, so that the tension of the chain 6 could 
be controlled. 

[0021] In the embodiment of Fig. 1 , the curved wall 9 
of the safety device 7 is positioned in the vicinity of the 
drive gear 4, preferably in a distance of approximately 
25 to 30 mm from the chain. The wall 9 is substantially 
perpendicular to the plane on which the saw chain 6 
moves and which is parallel to the guide bar 12. Said 
plane is parallel to the drawing plane of Fig. 1 . Said wall 
9 also crosses over said plane, and thus the broken saw 
chain 6 that moves underneath the drive gear 4 to the 
left in Fig. 1, hits said wall 9. The wall extends on one 
hand 25 to 30 mm below the lowest point of the chain 6 
and on the other hand substantially on the plane of the 
axis A, when the guide bar 12 is directed horizontally. 
Thus, the wall 9 covers an area located at a point where 
the saw chain 6 is approaching the drive gear 4, meets 
said drive gear 4 and is curvedly positioned on top of the 
same. The wall 9 covers a sector area of approximately 
90° to 100° starting from the meeting point, at which sec- 
tor area the saw chain 6 bends around the drive gear 4. 
The overall height of the wail 9 is thus approximately 80 
mm, when the bent extension of the wall 9 or the end 1 0 
increasing the height into approximately 90 mm are not 
taken into account. The radius of curvature of the saw 
chain 6 is in this case approximately 50 mm when meas- 
ured from the axis A. When the radius of curvature chang- 
es, the dimensions of the device 7 change accordingly. 
Together with the extension 10, the size of the sector 
area is approximately 110°. The aforementioned sector 
area is the most advantageous one, but it can be extend- 
ed towards the upper side of the drive gear 4, wherein it 
covers an angle as wide as 1 80°. At the same time, how- 
ever, the travel of sawdust is hindered. The width of the 
wall 9, in turn, is for example approximately 30 mm, 
wherein it is approximately twice or three times as wide 
as the chain 6. The wall 9 is positioned in a relatively 
central manner with respect to the plane of the guide bar 
12 and the drive gear 4. 

[0022] Fig. 2 shows the safety device 7 on its own, and 
in a position that corresponds to Fig. 1 . In Fig. 3 the safety 
device 7 is seen from a direction shown on the left-hand 
side in Fig. 1, whereas the guide bar 12 is parallel to the 
vertical plane. The cross section of the safety device 7 
on such a plane that is perpendicularto the drawing plane 
of Fig. 1 has substantially the shape of the letter L. The 
device 7 thus comprises a second wall 8 that also covers 



15 



20 



25 



30 



35 



40 



45 



50 



4 



7 



EP 1 528 852 B1 



8 



a sector area of approximately 110° and that is perpen- 
dicular to the first wall 9. The device 7 is fastened to the 
holder 3 by means of the wall 8 with the desired fastening 
method, for example with the screw fastening 1 1 of Fig. 
1 , wherein the wall 8 contains openings 17, and if nec- 
essary also embeddings for this purpose. It is advanta- 
geous that the fastening is embedded below the surface 
of the wall 8, wherein a broken saw chain 6 will not dam- 
age the fastening, the saw chain 6 is not broken any 
further, and the fastening does not interfere with the travel 
of the broken saw chain 6. It is also possible to implement 
a structure whose cross section has substantially the 
shape of the letter U , wherein it contains two parallel walls 
connected by the wall 9. 

[0023] The extension wall 1 0 of the device 7 is curvedly 
directed downward, so that it would guide the broken and 
possibly slightly downward fallen saw chain 6 and its tail 
as smoothly as possible. The inner surface of the wall 9 
and the extension 10 is even and continuous, so that the 
control of the saw chain 6 would be as smooth as possi- 
ble. The tensed and thereafter broken saw chain 6 con- 
tinues its movement in the direction of the arrow B, where- 
in it finally hits the wall 9 and tends to accumulate against 
it. Especially the wall 9 prevents the movement of the tail 
of the saw chain 6 from continuing past the gear 4 and 
the rest of the saw chain. Drawn by the drive gear 4 and 
possibly also by means of its kinetic energy, the saw 
chain 6 is guided in a controlled manner by means of the 
wall 9 on the left side of the drive gear 4 and further above 
the same, from where it finally falls on the ground. The 
tail of the saw chain 6 now moves substantially along the 
same route, and at the same distance from the drive gear 
4 as the rest of the chain released from the drive gear 4, 
and thus the tail is not capable of swinging. Thus, the 
saw chain 6 does not make a strong movement back and 
forth, which would stress especially the tail of the saw 
chain 6 because of strong acceleration. By means of the 
curved shape the tail of the saw chain diverges in a di- 
rection in which it is located closer to the drive gear 4 and 
more in the direction of the drive gear 4 when compared 
to such a situation where the movement continues rec- 
tilinearly. The deflection begins before the saw chain 6 
reaches a plane located by the left edge of the drive gear 
4, or immediately thereafter. In the presented embodi- 
ment the travel path has a curved shape, and the entire 
saw chain 6 now follows the same travel path. If parts 
are detached at the breaking point of the saw chain 6, 
they hit the saw chain 6 accumulated at the wall 9. The 
saw chain 6 is not capable of flying to other directions 
either, if the guide bar 12 has already proceeded deeper 
into the tree, wherein the saw chain 6 and the guide bar 
12 are located within a narrow groove. 
[0024] In a special embodiment the inner side of the 
walls of the device 7 is coated with flexible or soft rubber 
or plastic material that protects the cutting teeth of the 
saw chain 6 from becoming blunt when the saw chain 6 
for some other reason jumps off the drive gear 4 and is 
not broken. In Fig. 2 the coating 16 of the wall 9 is illus- 



trated by means of a broken line, and it also curves across 
the front and rear ends of the wall. According to another 
embodiment, the material of the wall, which is steel ma- 
terial, is annealed in such a manner that the parts of the 
s saw chain 6 are not capable of penetrating thereto, 
wherein the cutting teeth will not become blunt. 
[0025] It is obvious that the invention is not limited to 
the above-presented embodiments, but it can vary within 
the scope of the appended claims. 

10 

Claims 

1 . A method in a sawing apparatus (1 ) of a forest ma- 
is chine for preventing the whipping movement of a saw 
chain (6) breaking during sawing, wherein the meth- 
od comprises the steps of: 

- driving the saw chain (6) around a guide bar 
20 (12) by means of a drive gear (4) positioned on 

one end of the guide bar (1 2), wherein according 
to the norma! operation the saw chain (6) moves 
from the guide bar (12) at the drive gear (4) and 
rotates back on top of the drive gear (4), and 
25 - conducting the sawing of a tree trunk by rotating 

the guide bar (1 2) around a first rotation axis (A), 

characterized by: 

30 - moving a protective wail (9) during the sawing 

of a tree trunk in phase with the rotation of the 
guide bar (12) to maintain their mutual position, 
wherein the protective wall (9) is positioned in 
such a manner that it is capable of receiving the 

35 saw chain (6) breaking during the sawing as well 

as the tail of the broken saw chain, which tend 
to continue their movement past the drive gear 
(4), and guiding them to the desired direction. 

40 2. The method according to claim 1 , characterized by 
moving the protective wall (9) during the sawing in 
such a manner that the protective wall (9) is rotated 
around said first rotation axis (A) together with the 
guide bar (12). 

45 

3. The method according to claim 1 or 2, characterized 
by guiding the broken saw chain to the desired di- 
rection by means of the protective wall (9) that is 
located within a distance from the drive gear (4), 

so curving in the same direction with the drive gear (4). 

4. The method according to any of the claims 1 to 3, 
characterized by moving the protective wall (9) by 
means of a guide bar holder (3) or a moving part 

55 arranged to move in phase with the guide bar holder 
(3) during the sawing of a tree trunk. 

5. A sawing apparatus of a forest machine, comprising: 
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- a frame part (2) for fastening the sawing appa- 
ratus (1 ), 

- a guide bar holder (3) for fastening of a guide 
bar (12) and arranged to rotate around a first 
rotation axis (A) with respect to the frame part 
(2) for turning the guide bar (12) during the saw- 
ing of a tree trunk, 

- a drive gear (4) positioned on one end of the 
guide bar (1 2) for driving a saw chain (6) around 
the guide bar (12) to perform the sawing, and 

- a safety system comprising a protective wall 
(9) for receiving the saw chain (6) that has bro- 
ken during the sawing, 

characterized in that: 

- the protective wall (9) is fastened to the guide 
bar holder (3) or a moving part arranged to move 
in phase with the guide bar holder (3) during the 
sawing of a tree trunk, for maintaining the pro- 
tective wall (9) positioned such that it is capable 
of receiving the broken saw chain as well as the 
tail of the broken saw chain, which tend to con- 
tinue their movement past the drive gear (4), and 
guiding them to a desired direction. 

6. The sawing apparatus according to claim 5, char- 
acterized in that the protective wall (9) is positioned 
on that side of the drive gear (4) on which the saw 
chain (6) moves in accordance with normal operation 
from the guide bar (12) to the drive gear (4) and ro- 
tates back on top of the drive gear (4). 

7. The sawing apparatus according to claim 5 or 6, 
characterized in that the protective wall (9) is lo- 
cated within a distance from the drive gear (4), curv- 
ing in the same direction with the drive gear (4). 

8. The sawing apparatus according to any of the claims 
5 to 7, characterized in that the first end of the 
protective wall (9) is located on the side of the in- 
coming saw chain (6) and comprises a wall part (1 0) 
curving away from the drive gear (4) and guiding the 
broken saw chain between the drive gear (4) and the 
protective wall (9). 

9. The sawing apparatus according to any of the claims 
5 to 8, characterized in that the protective wall (9) 
substantially covers a sector area of 100° to 120°, 
whose central point is the first rotation axis (A). 

10. The sawing apparatus according to any of the claims 
5 to 9, characterized in that the drive gear (4) is 
arranged to rotate around the first rotation axis (A). 

1 1 . The sawing apparatus according to any of the claims 
5 to 9, characterized in that the moving part is ar- 
ranged to rotate in phase with the guide bar (12) 



around the first rotation axis (A) such that the location 
of the protective wall (9) in relation to the saw chain 
(6) remains the same. 

5 12. The sawing apparatus according to any of the claims 
claim 5 to 10, characterized in that the protective 
wall (9) is positioned substantially perpendicularly in 
relation to the plane coinciding with the guide bar 
(12) and the movement of the saw chain (6). 

w 

13. The sawing apparatus according claim 12, charac- 
terized in that the protective wall (9) is fastened to 
such a surface of the guide bar holder (3) which is 
substantially parallel to said plane. 

15 

14. The sawing apparatus according to any of the claims 
5 to 13, characterized in that the protective wall (9) 
has a substantially L-shaped or U-shaped cross sec- 
tion. 

20 

15. The sawing apparatus according to any of the claims 
5 to 1 3, characterized in that the protective wall (9) 
is coated with flexible rubber or plastic material. 

25 

Patentanspriiche 

1. Verfahren in einer Sagevorrichtung (1) einer Forst- 
maschine zum Vermeiden der Peitschenbewegung 

30 einer Sagekette (6), die wahrend des Sagens reifct, 
wobei das Verfahren die Schritte aufweist: 

- Antreiben der Sagekette (6) urn einen FOh- 
rungssteg (12) durch ein Antriebsrad (4), das an 

35 einem Ende des FQhrungsstegs (12) angeord- 

net ist, wobei im Normalbetrieb sich die Sage- 
kette (6) von dem Fuhrungssteg (12) zu dem 
Antriebsrad (4) bewegt und sich an der Spitze 
des Antriebsrades (4) zuruckdreht, und 

40 - Ausfuhren des Sagens eines Baumstammes 

durch Drehen des Fuhrungssteges (1 2) urn eine 
erste Drehachse (A), 
gekennzeichnet durch 

- Bewegen einer Schutzwandung (9) wahrend 
45 des Sagens eines Baumstammes phasengleich 

mit der Drehung des FOhrungssteges (12), urn 
deren gegenseitige Stellung beizubehalten, wo- 
bei die Schutzwandung (9) dergestalt positio- 
niert ist, dass sie in der Lage ist, sowohl die Sa- 
so gekette (6), die wahrend des Sagens reilM, als 

auch das Ende der gerissenen Sagekette (6) 
aufeunehmen, das dazu neigt, die Bewegung 
nach dem Antriebsrad (4) fortzusetzen und die- 
se in die gewOnschte Richtung zu leiten. 

55 

2. Verfahren nach Anspruch 1, gekennzeichnet 
durch das Bewegen der Schutzwandung (9) wah- 
rend des Sagens dergestalt, dass die Schutzwan- 



6 



11 



EP 1 528 852 B1 



12 



dung (9) urn die erste Drehachse (A) gemeinsam mit 
dem FQhrungssteg (12) gedreht wird. 

3. Verfahren nach Anspruch 1 Oder 2, gekennzeich- 
net durch das Leiten der gerissenen Sagekette zu 
der gewunschten Richtung durch die Schutzwan- 
dung (9), die in einer festgelegten Entfernung zum 
Antriebsrad (4) angeordnet ist, in die gleiche Rich- 
tung wie das Antriebsrad (6) krOmmend. 

4. Verfahren nach einem der AnsprQche 1 bis 3, ge- 
kennzeichnet durch das Bewegen der Schutzwan- 
dung (9) durch einen FQhrungssteg halter (3) Oder 
eines sich bewegenden Teiles, das ausgebildet ist, 
sich phasengleich mit dem FQhrungssteghalter (3) 
wahrend des Sagens eines Baumstammes zu be- 
wegen. 

5. Sagevorrichtung einer Forstmaschine, mit: 

- einem Rahmenteil (2) zum Befestigen der Sa- 
gevorrichtung (1), 

- einem FQhrungssteghalter (3) zum Befestigen 
eines FUhrungssteges (1 2) und ausgebildet, urn 
urn eine erste Drehachse (A) im Bezug auf das 
Rahmenteil (2) zu drehen, urn den FQhrungs- 
steg (12) wahrend des Sagens eines Baum- 
stammes zu drehen, 

- einem Antriebsrad (4), das an einem Ende des 
FQhrungsstegs (12) angeordnet ist, urn eine Sa- 
gekette (6) urn den FQhrungssteg (12) herum 
anzutreiben, urn das Sagen durchzufQhren, und 
-einem Sicherheitssystem mit einer Schutzwan- 
dung (9) zur Aufnahme der Sagekette (6), die 
wahrend des Sagens gerissen ist, 
dadurch gekennzeichnet, dass 

- die Schutzwandung (9) an den FQhrungssteg- 
halter (3) Oder einem sich bewegenden Teil, das 
ausgebildet ist, sich phasengleich mit dem FQh- 
rungssteghalter (3) wahrend des Sagens eines 
Baumstammes zu bewegen, befestigt ist, urn 
die Schutzwandung (9) dergestalt positioniert zu 
halten, dass sie in der Lage ist, sowohl die ge- 
rissene Sagekette als auch das Ende der geris- 
senen Sagekette aufzunehmen, das dazu neigt, 
ihre Bewegung nach dem Antriebsrad (4) fort- 
zusetzen und diese in eine gewOnschte Rich- 
tung zu leiten. 

6. Sagevorrichtung nach Anspruch 5, dadurch ge- 
kennzeichnet, dass die Schutzwandung (9) auf 
derjenigen Seite des Antriebsrades (4) angeordnet 
ist, auf der sich die Sagekette (6) in Ubereinstim- 
mung mit dem Normalbetrieb von dem FQhrungs- 
steg (12) zu dem Antriebsrad (4) bewegt und sich 
oben auf dem Antriebsrad (4) zurOckdreht. 

7. Sagevorrichtung nach Anspruch 5 Oder 6, dadurch 



gekennzeichnet, dass die Schutzwandung (9) in- 
nerhalb eines Abstandes von dem Antriebsrad (4) in 
derselben Richtung wie das Antriebsrad (4) ge- 
krtimmt angeordnet ist. 

5 

8. Sagevorrichtung nach einem der AnsprQche 5 bis 7, 
dadurch gekennzeichnet, dass das erste Ende 
der Schutzwandung (9) auf der Seite der einlaufen- 
den Sagekette (6) angeordnet ist und einen Wan- 
to dungsteil (10) aufweist, der sich von dem Antriebs- 
rad (4) wegkrQmmt und die gerissene Sagekette zwi- 
schen das Antriebsrad (4) und die Schutzwandung 
(9) leitet. 

15 9. Sagevorrichtung nach einem der AnsprQche 5 bis 8, 
dadurch gekennzeichnet, dass die Schutzwan- 
dung (9) im Wesentlichen einen Kreisausschnittbe- 
reich von 100° bis 120° abdeckt, dessen Mittelpunkt 
die erste Drehachse (A) ist. 

20 

10. Sagevorrichtung nach einem der AnsprQche 5 bis 9, 
dadurch gekennzeichnet, dass das Antriebsrad 
(4) ausgebildet ist, sich urn die erste Drehachse (A) 
zu drehen. 

25 

1 1 . Sagevorrichtung nach einem der AnsprQche 5 bis 9, 
dadurch gekennzeichnet, dass das sich bewe- 
gende Teil angeordnet ist, sich phasengleich mit 
dem FQhrungssteg (12) urn die erste Drehachse (A) 

30 dergestalt zu drehen, dass die Lage der Schutzwan- 
dung (9) in Bezug zu der Sagekette (6) gleich bleibt. 

12. Sagevorrichtung nach einem der AnsprQche 5 bis 
10, dadurch gekennzeichnet, dass die Schutz- 

35 wandung (9) im Wesentlichen senkrecht in Bezug 
auf die Ebene positioniert ist, die mit dem FQhrungs- 
steg (12) und der Bewegung der Sagekette (6) Qber- 
einstimmt. 

to 13. Sagevorrichtung nach Anspruch 12, dadurch ge- 
kennzeichnet, dass die Schutzwandung (9) an ei- 
ner solchen Oberfiache des FQhrungssteghalters (3) 
befestigt ist, die im Wesentlichen parallel zu der Ebe- 
ne veriauft. 

45 

14. Sagevorrichtung nach einem der AnsprQche 5 bis 
13, dadurch gekennzeichnet, dass die Schutz- 
wandung (9) einen im Wesentlichen L-fOrmigen Oder 
U-f6rmigen Querschnitt aufweist. 

50 

15. Sagevorrichtung nach einem der AnsprQche 5 bis 
13, dadurch gekennzeichnet, dass die Schutz- 
wandung (9) mit einem flexiblem Gummi oder Kunst- 
stoff material beschichtet ist. 

55 
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Revendications 

1 . Procede, dans un appareil de sciage (1 ) d'une ma- 
chine forestiere, pour empecher le mouvement de 
fouet d'une chaTne de scie (6) qui se rompt pendant 
le sciage, le procede comprenant les etapes consis- 
tant a : 

- entrainer la chaTne de scie (6) autour d'une 
barre de guidage (1 2) au moyen d'un engrenage 
moteur (4) positionne sur une extremite de la 
barre de guidage (12), de sorte que, lors du fonc- 
tionnement normal, la chaTne de scie (6) se de- 
place depuis la barre de guidage (12) au niveau 
de I'engrenage moteur (4) et tourne en retour 
sur le sommet de I'engrenage moteur (4), et 

- mener le sciage d'un tronc d'arbre en faisant 
tourner la barre de guidage (12) autour d'un pre- 
mier axe de rotation (A), 

caracterise par : 

- le deplacement d'une paroi protectrice (9) 
pendant le sciage d'un tronc d'arbre en phase 
avec la rotation de la barre de guidage (1 2) pour 
maintenir leurs positions mutuelles, de sorte que 
la paroi protectrice (9) et positionnee d'une ma- 
niere telle qu'elle est capable de recevoir la chaT- 
ne de scie (6) qui se rompt pendant le sciage, 
ainsi que la partie de queue de la chaTne de scie 
rompue, qui tendent a continuer leur mouve- 
ment au-dela de I'engrenage moteur (4), et de 
les guider dans la direction desiree. 

2. Procede selon la revendication 1 , caracterise en 
ce que Ton deplace la paroi protectrice (9) pendant 
le sciage d'une maniere telle que la paroi protectrice 
(9) est mise en rotation autour dudit premier axe de 
rotation (A) ensemble avec la barre de guidage (12). 

3. Proced6 selon la revendication 1 ou 2, caracterise 
en ce que Ton guide la chaTne de scie rompue dans 
la direction desiree au moyen de la paroi protectrice 
(9) qui est placee a I'interieur d'une certaine distance 
de I'engrenage moteur (4), incurvee dans la meme 
direction avec I'engrenage moteur (4). 

4. Procede selon I'une quelconque des revendications 
1 a 3, caracterise en ce que Ton deplace la paroi 
protectrice (9) au moyen d'un support (3) pour la 
barre de guidage, ou d'une partie mobile agencee 
pour se deplacer en phase avec le support (3) pour 
la barre de guidage, pendant le sciage d'un tronc 
d'arbre. 

5. Appareil de sciage d'une machine forestiere, 
comprenant : 

- une partie en cadre (2) pour fixer I'appareil de 
sciage (1), 



- un support (3) pour barre de guidage, pour 
fixer une barre de guidage (12) et agence pour 
tourner autour d'un premier axe de rotation (A) 
par rapport a la partie en cadre (2) pour faire 

5 tourner la barre de guidage (12) pendant le scia- 

ge d'un tronc d'arbre, 

- un engrenage moteur positionne sur une ex- 
tremite de la barre de guidage (12) pour entrai- 
ner une chaTne de scie (6) autour de la barre de 

10 guidage 1 2) pour executer le sciage, et 

- un systeme de securite comprenant une paroi 
protectrice (9) pour recevoir la chaTne de scie 
(6) qui s'est rompue pendant le sillage, 
caracterise en ce que : 

is ~ la paroi protectrice (9) est fixee sur le support 

(3) pour barre de guidage d'une partie mobile 
agencee pour se deplacer en phase avec le sup- 
port (3) pour barre de guidage pendant le sciage 
d'un tronc d'arbre, pour maintenir la paroi pro- 

20 tectrice (9) positionnee de telle facon qu'elle est 

capable de recevoir la chaTne de scie rompue, 
ainsi que la queue de la chaTne de scie rompue, 
qui tendent a continuer leur mouvement au-dela 
de I'engrenage moteur (4), et de les guider dans 

25 une direction desiree. 

6. Appareil de sciage selon la revendication 5, carac- 
terise en ce que la paroi protectrice (9) est position- 
nee sur le cdte de I'engrenage moteur (4) sur lequel 
30 la chaTne de scie (6) se deplace lors du fonctionne- 
ment normal depuis la barre de guidage (12) vers 
I'engrenage moteur (4), et tourne en retour sur le 
sommet de I'engrenage moteur (4). 

35 7. Appareil de sciage selon la revendication 5 ou 6, 
caracterise en ce que la paroi protectrice (9) est 
localisee dans une certaine distance de I'engrenage 
moteur (4), incurvee dans la meme direction que 
I'engrenage moteur (4). 

40 

8. Appareil de sciage selon I'une quelconque des re- 
vendications 5 a 7, caracterise en ce que la pre- 
miere extremite de la paroi protectrice (9) est situee 
sur le cdte entrant de la chaTne de scie (6), et com- 
45 prend une partie de paroi (10) incurvee en eloigne- 
ment de I'engrenage moteur (4) et guidant la chaTne 
de scie rompue entre I'engrenage moteur (4) et la 
paroi protectrice (9). 

50 9. Appareil de sciage selon I'une quelconque des re- 
vendications 5 a 8, caracterise en ce que la paroi 
protectrice (9) couvre sensiblement une zone en 
secteur de 100° a 120°, dont le point central est le 
premier axe de rotation (A). 

55 

10. Appareil de sciage selon I'une quelconque des re- 
vendications 5 a 9, caracterise en ce que I'engre- 
nage moteur (4) et agence pour tourner autour du 
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premier axe de rotation (A). 

11. Appareil de sciage selon Tune quelconque des re- 
vendications 5 a 9, caracttrise en ce que la partie 
mobile est agencee pour tourner en phase avec la 
barre de guidage (12) autour du premier axe de ro- 
tation (A) de telle maniere que ('emplacement de la 
paroi protectrice (9) en relation a la chaine de scie 
(6) reste le mdme. 

12. Appareil de sciage selon Tune quelconque des re- 
vendications 5 a 10, caracterisd en ce que la paroi 
protectrice (9) et positionnee sensiblement perpen- 
diculairement en relation au plan qui coincide avec 
la barre de guidage (12), et au mouvement de la 
chaine de scie (6). 

13. Appareil de sciage selon la revendication 12, carac- 
terise en ce que la paroi protectrice (9) est fix6e a 
une surface du support (3) pour la barre de guidage 20 
qui est sensiblement parallele audit plan. 

14. Appareil de sciage selon Tune quelconque des re- 
vendications 5 a 13, caracteris§ en ce que la paroi 
protectrice (9) a une section transversale sensible- 25 
ment en forme de L ou en forme de S. 

15. Appareil de sciage selon Tune quelconque des re- 
vendications 5 a 13, caracterise en ce que la paroi 
protectrice (9) est revenue de caoutchouc ou de ma- 30 
tiere plastique souple. 
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